Cropland is commonly priced on a unit price basis (dollars per acre or hectare). Potential buyers make subjective judgments about the quality of the cropland. This is normally done for each soil type in order to arrive at a total land value based on production potential. Rangeland has traditionally been priced in a similar manner with value expressed in terms of sustainable grazing capacity (typically as dollars per animal unit month). However, the rural real estate markets of the 1970's brought some changes in pricing practices.
Agricultural land prices peaked in the early 1980's and then fell dramatically (USDA 1988) . During the inflation phase of the price cycle, one often heard the statement that a farm had "sold for more than it was worth" (Suter 1980) . This statement refers to 2different concepts of value: value-in-exchange and earnings value. Value-inexchange is the concept upon which the market transfer of land is based. However, if revenue from inflated land cannot cover loan payments, earnings value is less than value-in-exchange (Fig. 1) . Suter (1980) identified "basic farm value" as the valuation technique that capitalizes long term earnings potential into land value. This technique was rarely used during the inflation phase of the price cycle because it did not accurately estimate agricultural land prices.
Factors other than earnings may partially account for inflated farm and ranch prices. Figure 2 compares Utah real estate values (USDA 1984 (USDA ,1988 ) and a proxy index for net ranch income, which Each of the 3 standard appraisal techniques (cost approach, market data approach, and income approach) attempts to estimate real estate value in terms of current market price (Suter 1980). As noted above, the income capitalization approach often has not been a reliable estimator of farm and ranch values during the inflation phase of the price cycle. Only when appraisers have used a market-derived real capitalization rate (rather than a real borrowing or real opportunity cost rate) has the income approach been accurate. The correlation between earnings potential and sale price is critical for many buyers, especially if farm and ranch income is the only source of revenue. However, Godfrey and Andersen (1988) noted that over 95% of Utah farmers had some source of nonfarm income.
We hypothesized that prior to 1975 (the approximate beginning of the most recent inflation cycle) Utah ranch real estate was priced not in terms of dollars per acre (hectare), but on a dollars per animal unit month (AUM) basis. We further hypothesized that during the years of rapid land appreciation, Utah rangeland sold on a dollars per acre (hectare) basis. Nonfarm opportunities such as residential development, recreation potential, and mineral reserves may have influenced land values. Thus purchasers may have ignored differences in land productivity and based purchasing decisions solely on number of acres (hectares) rather than on livestock carrying capacity. Finally, we hypothesized that since the 1982 price decline (a decline in both per acre and per AUM prices), rangeland has once again sold by the AUM. If true, it would be extremely important for land owners to maintain (or improve) range condition and carrying capacity in order to preserve land values during the deflation phase of the land price cycle.
Methods
Rangeland prices during 1975-81 and 1982-87 The regression model estimated total ranch sale price as a function of size of sale (Acres), deeded carrying capacity (Daums), leased carrying capacity (Laums), value of dwellings and buildings (Dwell), distance to town (Dist), index variables for sale size (Sl and SZ), and an index variable for the stage of the land price cycle (P). The dependent variable was expressed as total ranch sale price in nominal dollars, following the methods of Tore11 and Fowler (1986) . Carrying capacity variables (deeded and leased) were measured in animal unit months. Total value of dwellings and buildings included in land sales was expressed in dollars.
Distance values were measured as the shortest distance in miles along established roads from the ranch to a Utah town of at least 2,000 people (Andriot 1983). Measurements were made to the nearest mile using the Sigma Scan digitizing program (Jandel Scientific, Corte Mandera, Calif.)
The index (dummy) variables for size of sale (<40,40--640, and > 640 acres) followed the methods of Rowan and Workman (1992) and were represented as: (1) This model identified (~1 as the differential intercept coefficient. If significant at a t-test probability <0.05, this coefficient indicates that the second time period Y-axis intercept differs significantly from that of the first time period. In the same manner, Pz, /&,...&k are the differential slope coefficients which indicate whether or not the independent variable slope coefficients of the first time period differ from those of the second time period. Regressions for both time periods were estimated from this 1 regression model (Gujarati 1988). They were:
Stage of the land price cycle was represented by a dummy variable (Gujarati 1988) for the 2 time periods (P). The period The combined coefficients of (PI + /&)...(&k-1 + &?k) were tested for significance using the formula: where SE (pl + /32) = t' Wl) + Vc&) + 2 cov (Bl Pa). This t-value was derived differently than those for the other regression coefficients since it considered the sum of individual variances of p1 and PZ plus the covariance of these coefficients. One additional test was used to determine whether ranches were priced differently before and after the peak price year: restricted and unrestricted regression models. Land sales were divided into the same 2 time periods described above. Next a "restricted" regression was estimated for the first time period (1975-81) based on the following independent variables: Acres, Dwell, Dist, and ranch size index variables (S1 and S2). Then an "unrestricted" regression was estimated for 1975-81 based on the same set of independent variables plus Daums and Laums. An F-test was then applied to test whether deeded and leased carrying capacity significantly affected total ranch sale price during the first time period (197541 Similar "restricted" and "unrestricted" regressions were estimated to determine if size of sale (Acres) significantly affected total sale price during the second time period . The restricted regression included the following variables: Dwell, Dist, ranch size index variables (Sl and SZ), Daums, and Laums. The unrestricted regression included the same set of independent variables plus size of sale (Acres). 
Results and Discussion
Prices of Utah ranches sold before and after the peak year (1982) were compared to identify changes in the method of pricing rural real estate from 1975 through 1987 . Applying Gujarati's (1988 dummy variable regression approach to the analysis of differences in land pricing method between the 2 phases of the land price cycle yielded a significant ANOVA difference (P<O.OOOl) between the 2 phases in the coefficients for Acres and Daums. The 2 time-period equations were derived from the same regression model. If differential slope coefficients were statistically significant (P<O.OS), they were added to independent variable coefficients for the first time period, resulting in the equation for the second time period (Table 1 ). The combined coefficients were then re-tested using the t-test formulation described above. indicate that number of acres sold was a significant predictor of total ranch sale price during 1975-81, but was no longer significant after 198 1. Conversely, deeded carrying capacity was a significant predictor after 198 1, but not before.
The final test of differences in the contribution of number of acres, number of deeded AUMs, and number of leased AUMs between the 2 time periods was conducted with restricted and unrestricted regressions. The first time period comparison (1975-8 I) , which added Daums and Laums to a restricted model already containing number of acres, dwelling value, distance, and sale size index variables Sl and SZ, gave an insignificant F-value. It was concluded that (1) carrying capacity did not significantly affect total ranch sale price during the period 1975-8 1 and (2) during this period land was priced by the acre (hectare) rather than by the AUM of carrying capacity. Likewise, the second time period comparison (1982-87) , which added acres to a restricted model already containing Daums, Laums, Dwell, Dist, Sl, and S2, also gave an insignificant F-value. Thus, number of acres (hectares) did not significantly affect total ranch price during 1982-87 and during this period land was priced by the AUM rather than by the acre (hectare).
Scott (1983) reported that farmers and ranchers have traditionally purchased land if it requires revenue from no more than 2 acres (hectares) to make payments on 1 additional acre (hectare). How-ever, this rule of thumb may be optimistic for Utah operators. Godfrey and Andersen (1988) noted that Utah farmers and ranchers are in a better than average debt/asset position, but that net income per dollar of assets is below the national average. Consequently, it is important for Utah land purchasers (and likely those in other states) to base purchase decisions on the relationship between land prices and net returns to that land.
Summary and Conclusions
The purpose of this study was to determine whether the method of pricing rangeland has changed during the recent inflationdeflation land price cycle. The key questions were (1) Was rangeland, which has traditionally been priced according to carrying capacity, priced instead by the acre (hectare) during the inflation phase of the price cycle (1975-81)? and (2) During the deflation phase has the method of pricing returned to a price per AUM basis? Statistical analysis of 166 Utah land sales indicates that the answer to both of these questions is yes. An important implication of our study is that rangeland owners should try to maintain or improve range condition and carrying capacity in order to preserve real estate values during deflationary times.
